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1.0

PURPOSE

ThisJohn C. Stennis Space Center (SSC) Standard (S3®iayles for a qualifiedmerican
Society of Mechanical EngineelAYME) weld procedure for Gas Tungsten Arc Welding
(GTAW) of austeniticstainlesssteel pipe or plate from 0.0681chto 1.500-inch wall thckness
using argon or nitrogen as a backing.gas

2.0

APPLICABILITY

This SSTD is valid for welding of all austenitic stainless steel pipgatethat will be used in
but notbelimited to, nitrogen, air, oxygemr hydrogen. This SSTD applies to all contractor and
subcontractor personnel involved witte GTAW welding ofstainless steel pipa& plate

3.0

REFERENCES AND APPLICABLE DOCUMENTS

Applicable documents shall be the latest version unless otherwise specified.

ASME B31.1,Power Piping

ASME B31.3,Process Piping

ASME Boiler and Pressure Vessel Code, Sectiphlditerials

ASME Boiler and Pressure Vessel Code, Section VI, Div. 1, Part UHA (aR(88s for

Construction of Pressure Vessels

ASME Boiler and Presse Vessel Code, Section |Welding and Brazing Qualifications
SPR 1440.1SSCDocument Preparation, Numbering, akthnagement

SPR 8715.1SSC Safety and HealfrogramRequirements

SSTD-80700005CONFIG, Preparation, Review, Approval and Release of S&@dards
SSTD80700013WELD, Classes of Welding Inspection

SSTD8070G0014WELD, Qualifying Welders and Welding Procedures

4.0

RESPONSIBILITIES

Responsibilities for the use and control of tAiSTDand for the review and approval of
revisions or cancedtion of thisSSTDshall be as specified in SST&700005CONFIG and
the applicable documents referenced therein.

5.0

REQUIREMENTS AND PROCEDURES

a. All procedures shall be performed in compliance with applicable requirements in SPR

b.

8715.1. If ever theresia conflict between thiSSTDand the SPR, the SRBkes precedence

Items denoted as essential variables in the attached weld procedure specifications (WPS)
shall not be altered when using the WRS .dternate WPS may be used only if approved
prior to use by the NASA SSC Center Operations DirectdPatgect Management Division
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(PMD), theNational Aeronautics and Space AdministratibiA§A) SSC Engineering and
TestDirectorate (E&' D), andthe NASA SSCSafety and Mission Assuranc8&MA)
Office.

c. The attache?®VPSNASA 3001-1-1, WPSNASA 300-2-1-1, WPS 88-GT-LT-1, and
Procedure Qualification Record (PQRNANASA 300-1-1, NASA 300-2-1, WP10208,
MT10391,andAFRLBA are theWPS andPQRs within thisSSTD When performing new
gualifications, a neyapprovedNVPSandPQRshall be completeghowing all pertinent data
and results of the weld procedure qualification.

d. For all WPSs, weld preparations on base metals and weld passes shall be deburred and
cleaned by grinding with aluminum oxide grindiweels or brushing with stainless steel
brushes. The grinding wheels and brushes used for cleaning shall be limited to those not
previously used on carbon steel.

e. Using the following chart,lmose the correct WR&thin thickness limits with or without
CharpylmpactTesting as requireder ASME Boiler & Pressure Vessel Co(R&PV).

Thickness Range | Thickness Range Test Backin
WPS PQR Without Charpy With Charpy Temperature Gas 9
Impact Testing Impact Testing P
88GT-LT-1 Rev1 | MP10208 063"- 375" .093"-.1875" 320 Argon
Revision 0
MT10391 1875"- 1.50" 375" .750" 320 Argon
Revision 0
AFRLBA .1875"- 872" 436"~ 872" 452 Argon
Revision 0
NASA-300-1-1-1 NASA-300-1-1
REV1 REV 1 .063"-.600" .300"- .600" -320 Nitrogen
NASA-300-2-1-1 NASA-300-2-1
REV1 REV 1 .063"-.600" .300"- .600" -320 Argon

NOTE: ASME B&PV Code Section VIII, Div. 1, Part UHA (a)(3Joes allow welds at service
temperatures down td52 F withCharpy Impact Testingt-320 F for selected weld filler and

base metal ntarials. Charpy Impact Testing should not be performed on weld coupon test
specimens at temperatures beld®0 F; where the specific heat of the tested weld coupon
material is so low that its temperature spikes well ab826 F almost immediately aftdre

hammer impact occurs during this telsh. alternative test,-Ihtegral fracture test, is a better test
at-400 F and lower temperatures, but is much more complicated and expBesiaese of this,

the ASME B&PV Code makes allowances {820 F Charpympact Testing temperatures for
selected materials that have a historical track record of successful use in liquid helium service.
Refer to ASME B&PV Code for minimum allowed service temperature of weldments produced
under the listed WPSs with and with@harpy Impact Testing.
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f. Welders shall be qualified in accordance vB%8TD-80700014WELD.

g. Inspection methods for welds shall be in accordance wilftbS®700013WELD.

h. Qualification testshall beperformed on test coupons welded with nitrogeargonas the
backing gas.

6.0 RECORDS AND FORMS

a. Records required by the procedures of 88 Dshall be maintained in accordance with
SPR 1440.5nd as specified in thEBSTD,

b. All records andormsarethe latest version unless otherwisdicated

c. Theoriginal, signed WPSs and PQRs (copies of which are provided in AttachfantsB
of this SSTD and the accompanying Certificate(s) of Analysis validation test documents
shall be maintained i@entral Engineering FileCEPF together with the original jgned
hardcopy of thiSSTD

7.0 ACRONYMS

ASME American Society of Mechanical Engineers
CEF Central Engineering Files

CO Center Operations

E&TD Engineering and Test Directorate

GTAW Gas Tungsten Arc Welding

NASA National Aeronautics and Spa&dministration
OMD Operations and Maintenance Division

PMD Project Management Division

POR Procedure Qualification Record

psi pounds per square inch

S&MA Safety and Mission Assurance

SPR John C. Stennis Space Center Procedural Requirement
SSC John C Stennis Space Center

SSTD John C. Stennis Space Center Standard

WPS Weld Procedure Specifications
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ATTACHMENTS A.1, A.2,and A.3

With Argon Backing Gas

and Impact Testing to minus 320
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A.l  WPS NASA 3062-1-1

Mational Asronautics and

Space Administration

Johin C. Stennis Space Center

Stennis Space Center, M5 313529-&0130

ASME - WELDING PROCEDURE SPECIFICATIONS {WPS)

Welding Procedure: Specfication Record Nambar Tt [ Reviiom Number
MASA-300-2-1-1 07237018 3
| Quakied To - Gompany Name '
ASME SEC IX and ASME B3 1.3 Symcom Space Services
Supperfing POR(s) Feefererce Docs,
MASA. ]UU-I-I | Sl'l-!'-'lF
| Seope
‘Grm-w. Filket, No PWHT, (As Welded) and Impact Testing See Dcspp: Sheet Attached Page 3 Gf"i
| BASE METALS {OW-403) THICKNESS RANGE QUALIFIED
Type SAMOType 4L P 8 Gpme | o . e T
Walded To  SA240 Type 3041 Pno 8 Gpna | gxﬁ :: L 00" Nia NiA
Backing NEP:NE': Pna, _ Gro-no. o -h-m Tasled RS SO0 N.,l:q' NA
Retainers  NONE . Imgact Testod
Notes Maximum Misalignment Shall be 116" Per Side Fillet Welids MaMin = MoMix —_—
DIAMETER RANGE GUALIFIED
 weided M EAHT
NN'I'III'IH Pipe Size "Nlu Mln Nu Bl NIA WA
|FILLER METALS ([OW-404] THICKNESS RANGE GUALIFIER. |
Pracess SFA  Cimsasificsion  Fng, Ao, Chemical Anslysis or Trade Name | As-wwsided M BT
GTAW S9  ERMSL 6 8 Bare Salid Wire NoMin  600° N/A NIA
Cens. Ingart | C——— e == —
Flux o —
WELDING PROCEDURE
Weiding Process [ GTAW I |
Type - N | MAHLIAL T
[Minimum prahest/inierpass lemperatuce 7 | 5D |
Makmm inemass temperalLe ¥ Sae Mol = 38D
Turgsien Sze PTEE T o
Tungsten Type B _ BFAG1Z EWTh2
Filer Metal Sre tn. ) pas~. 1 o
st - L.l
Fosition of Groove. =} . All
Weid Progressian = gl
ComentPoiedty —— OCEN |
|Amperes = B HD - 200
O T
Travel Epsed finimin _ a-10 —
hearimum Haat input in} 26,588 !
B Puising Currerd Hol Used
Shiekding:  Gas Type Regon (A8.32 G- (30.86%)
Flaw Rata jom} 10-40
Traling:  Gas Type MR, —
. Ficw Rate iefh) B = Nk
[Bocking: _ Gas Typa = Argon (4532 BG-A) (56.06%)
Fiow Rate (=) 5.38
Sovgicene = B — — =
Orifcaiias Cup Size: _4-10 l
MutiiSingie Pass par Sion 1 Ml Passes
o Gop = e — |
"Hiones
= - Pege jofd
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Mational A utics and
Space er::,‘.:ma ASME - WELDING PROCEDURE SPECIFICATIONS {WPS)
Jakin C. Stennis Space Center
Stennis Space Center, MS 38529-6000
| Welcing Procedure Specification Recard Number [Date Rewisicn Number |
!]’j.l‘\ﬂﬁ-iﬂﬂ-z-l-l 0723 201E 3
' Qualified To | Company Name
| ABME SEC [X and ASME B31.3 Syneom Space Services
BASE METALS (QW-a03)
Peening Mot Dsed -
Surfacn Preparation Girind, steam or solvent clean to remaove all contaminants,
Initialfintempass Cleaning  Clean 1" back from weld joint by brushing or grinding. o
Back Gougeng Method Chipping, grinding, or ark-gouging following grinding when required,
NOTES
No autogenous welding allowed, add filler metal to all passes.
Lize hi starting equipment or equal where possible,
Giag backing is required for a minimum of two passes or until af least 1/4" weld depth o full panetration groove welds made from one
side with open butt passes.
Use steinless steel brushes and aluminum oxide grinding whesls not previously used on other metals for surface prepasation and
Everpasy cleaning.
* See chart on page five paragraph () of SSTD-8070-0 1 7-WELD for thickness ranges with and without Charpy Impact Testing,
**When welding 304 1o any other grade/type stainless steel, the interpass temperature shall nat excoed 300 dogrees. Quality shall
record interpuss temperature of each weld pass when webding 304. This is for Enginesring docamentation.
|
| M 1 - Syeione &
| Engireer Name [ Quality Name Signature
Doug Dike Stephen Koch
Cate Date "y .
0723118 B L owsns .}'J A S
ﬂllfl_.ll‘l_l Signature 4
Customer Reviewer Mama | cusamer Mame Eagnaiure
Benjamin McGrath .
| Dater — | ot
| 0723118 o
ESC-EA7 (02201681 Fagnzars
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Mationa! Aeronautics and
Space Administration

John C. Stennis Space Center

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

Stennis Space Cenler, M35 38529-5000

[ Weiding Procedurs Spedication Record Numbar [ Date | Reision Number
| NASA-300-2-1-1 077232018 3
I’mm | Campany Name
| ASME SEC IX and ASME B313 - ~ |Symeom Space Services -
|
Weld Joint Designs
|
| Attachment #1

|  Single-V Groove |

| Single-Bevel Groove ]

| Double-V Groove |

X

Groove Angie: 50 o 75 deg
Root Opening. 116 & 3ME in,
Root Face 0fo 116N
Misalignment: 1116-in. max

Groove Angle: 37.5 1o 45 deg
Reat Qpening: 116 to AHE In
Root Face: 0to 116 in,
Misalignment: 1F16-in. max,

Groove Angle-Slito 75 deg
Rioot Opening: 116 o AMEin
Root Face: 0 1o 116 in.
Misalignment 1/16-in. max.

| Double-Bevel Groove |

| Single-) Groove |

| Double) Groove |

2

Groowve Angle: 37.5 to 45 deg
Root Opening: 1016 te 316 in.
Root Face: 010 148 in
Misalignment: 1/96-in. max.

Gioove Ange: 37.5 bo 45 deg
Groove Radius: 3/8 in

Fioot Opening: 1116 fo 316 In
Root Face: O lo 116 in

M isalgnment: 1/16-in. mas

Groowve Angle: 37.5to 45 deg
Groowe Redius: 38 in.

Reatl Opening: 11810 316 In
Roct Face: Oto 1416 in.
Misalignment: 1/18-in. max.

| Single-U Groove |

| Double-U Groove |

\/

Groove Angle: 50 fo 75 deg
Groove Radius: 38 In.

Root Opening: 116 to 318 in
Root Face: 0o 116 in
Misaligrment: 1116-if max,

Groove Anghe: 50 to 75 deg
Groove Radius: A8 in

Roat Opaning: 116 e 316 in,
Rool Face: 0t 118 in
Misalignment: 1/16-in. max

ST G

| Fillet Weld Tor Lap |

e I

=]

| Gap; 1116-In. menc f Lap: Sx tor 1 in, min I

- e
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A.2 PQR NASA3002-1

i, —_i — e
- Southemn Inspection & Testing, Inc.
T8 Mac Arthur Awe,, Harvey, LA, TEIGE, [5D4) 3471752
-r Procedure Qualification Record (PQR) - Details of Welding Test
bl i ] I
R A N2 v 4 [ —— W R 1 —
[T et it [P . +
== : | Vemdv sl | A Sactoar i v e ke dees e
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| P BRI CIFINLY [ E ] [ nam
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Py g g s
[ e (E
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Fmafary o pore L]
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e b e E] = -
e s T o)
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I"l o L0 Tyes | L
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ATTACHMENT B Argon Backing Gas
B.2 .  PQR NASA 300-2.1
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= .
- Southern Inspection & Testing, Inc.
1838 Mag Artur Ave. Harvey, L& TODSE, [(S04) 3471752
£ Procedurs Qualification Record (POR) - Test Results (As Welded)
— Ml W -
:'J _4--1- MASA WS 4 ;nm ;1 -:mw Patla, 300 5- 1 D L u-n':r .| ;
| Dl | COT@ary Swirs T rmdry
e = | o viimers | AEVE Jmsmon I8 ara RN T, A4 kil v
i ]
i i okt s [T rar—— et e Tvew o lair are
i e
k- m [ B L] Lo L Do baw
dnn Al s T B R
.| —— e e
7 armery oo Sk pur - 1841w CA-460 | i A (et Y I T — AT (8- GRS
& R T D e P W T el (TR My | e el prrrere - AGA X - Do
e - =
Spucr e s e ] [Frpe——— p romr A G aighi
—de (5]
W k¢ Y R b1 ) L 81T -] ] (-} w
Lo P ik [= e CETTRL U m ag [ i
Winid hwini-) R AL Chrpry [ TFER ] ] " w
P g [ ! E2 w0 B # g | 0]
AT HAT Crurwy ¥ | (L P ET RO am: n {3 (1]
X HAZ P B2 LR 1 W 5% L
| i
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ATTACHMENT B- Argon Backing Gas
B.2 A2 PQR NASA 300-2-1
| i " " |
e B (TP
1= 152 i L] "
] L] 182 I} e
wr 8 1t 1 ]
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i P | M ATy 1 Laiscrsiary b remmber [ ] |
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Note: Enhanced view ofPQR NASA 3002-1 diagram
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ATTACHMENT B

With Nitrogen Backing Gas and Impact Testing

(Use only with prior NASA Engineering Approval.)
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B.1 WPS NASA 3001-1-1

e psasiomoily ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)
John . Stennis Space Center
Stannis Gpace Cenier, MS 38520-6000
[\Weiing Procadure Specification Record Number T Date [ Revisian Mumber
| NASA-300-1-1-1 07232018 3
| Ousithied To . [ Emmﬂm
ASBME SEC IX and ASME B31.3 | Synoom Space Services
Suppartng PORIs) | Rndormnon ocs.
MASA-D0] = “ SAME
Soape Jeirt o
Groove, Filled, Mo PWHT, {As Welded) and Impact Tesiing | See Dresign Sheet Attached Page 3 of 3
| BASE METALS [Q#v-403 ) 1 THICKMESS RANGE QUALIFED
Type SAZ40 Type ML Pno 8 Gpeno 1 wn A i T e
Weided To SAZH0 Type 3L Pono. B Gipna 1 {Complste Pen. 063" 0 N4 MIA
g s “— |Compists Pan
Backing NONE = pag Ge-nt. _ impectTestsd  "300° 600" NiA NiA
Rewminers WONE . IImr.u:t:t Teslad
Nictes Mayimum Misalignaent Shall be 17167 Per Side iFIMM - !
DIAMETER RANGE QUALIFED |
_ P elded o T
Mominal Pipe Sze NoMin  NoMax N NA
METALS [OW-iDd) THICKNESS HANGE QuaLiFEm |
Procsss &FA Clagsificailon  F-ne. A-no. Chermcal Anslysis or Trada Mame %.WM -"I:\'lmm'rm
GTAW 59 ERIBL 6 & Bare Solid Wire NoMin 600" N/A WA
Cons. Insert —_— i —
Flux e ot e oy e e ——
WELDING PROCEDURE =
Welding Process | ETAW o
Type [ MANLAAL
Minimum praheasiriermats lmperh e oF) | 50
Medimum ierpass emperaturs #F | Sem Hose =350
[Turgsten Sizs Sl S L
Tungstan Type | BFA 512 EWTH2
Filer Metal Size m g 1
Layer Murriner BT s
Foaltion of Groove A |
Weld Progression ' Uphin =
CurrentPalarity DCEN B |
Amperes. { B0 - 200 |
Mote | .30 = |
[Travel Speed o fmin) | 4-10
Madimum Hist InpL fejin] [ 26.558 —
DC Puising Curmen Mot Lised —
g CetTwe = | Agan (A5 32 56-A) (94 99%)
Tmiing:  Gas Type E Mk,
Flow Rats jom) L ind
Backing, _ Goa Typs = itrogen
[ _ Flow Raale =) 5- 38 |
Sting o Weave | Weave
OrffceiGas Cup Size ‘ L H
MhitlvEngin Fass per Side | - | Mudlipls Passss a
\Weid Daposi Cheemishy | NotRecorded | =
Moles
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Responsible Office: NASASCCenter OperationBirectorate

SUBJECT: Welding Procedure for GTAW of Austenitic SS Pipe/Plate

National Aeronautics and
Space Administration ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)
John C. Stennis Space Center
Stennis Space Center, MS 395288000

Welding Procedure Specilication Recard Numier Dale Revialon Numbar

NASA-IM-1-1-1 V23018 3

Qualified Ta | Company Mama - ) o o

ASME SEC IX and ASME B31.3 | Symcom Space Services

BASE METALS (GIW-202)
Pesning Mot Used
Surface Praparation Grind, steam or solvent clean 1o remave all contaminants.

Inttialfinterpess Cleaning  Clean 1° back from weld joint by brushing or grinding.
Back Gouging Method Chipping, grinding, or ark-gouging fotlowing grinding when required.

KOTES

Use high frequency starting equipment or equal where posaible,
(3as backing is required for a minimum of two passes or until at least 144" weld depth on full penetration groove welds made from one

side with open bitt passes.

Use stuinless steel brushes and aluminum oxide grinding wheels not previowsly used on other metals for surface preparation and

interpass cleaning, ) — .
* Bee chart an page five paragragh (f) of S5TD-8070-0017-WELLD for thickness mnges with and without Charpy Impact Testing.

** When welding 304 to any oiher grade/type stainless steel, the interpass teripersture shall not exceed 300 degrees. Quality shall
recond interpass temperature of each weld pass when welding 304. This is for Engineering documentation,

|Slgnstora N . M 5 | Ly AN ]

Enginger Nama Signalure Cusafty Hame | signature

Dioug Dike 3 e Stephen Koch

[ e Dale ! / 4 )
2 I e ovzsin Lol A sl
Eignature 3 Blgnature 4

Customer Raviower Mama Slgnatirg Customer Name Signature

Benjamin MeGrath s, "LI

| Date | A [

07723118 )

SSC-83r (022018) : Fagn icf3
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SUBJECT: Welding Procedure for GTAW of Austenitic SS Pipe/Plate

| NASA-300-1-1-1
| e Te
| ABME SEC IX and ASME B31.3

National Aeronautics and
Space Administration
John C. Stennis Space Center

Stennis Space Center, M8 38528-8000

[ Weiding Procegure Spesfestion Record Humber

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

[Date
\a7z32018

s

| Bynoom Space Services

Weld Joint Desians

Attachment #1

| SingleV Groove

| single-Bevel Groove |

| DoubleV Groove |

\/

X

Groove Angle: 50 to 75 deg
Rioot Opering: 11610 316 in
Root Face: O to 118 in
Misalignment: 1M8-n max,

Groowe Angle: 37.5 1o 46 deg
Riot Opening: 1416 to 316 in
Root Face: 0 to 116 in
Misalignment 1A16-in. max

Groove Angle:30 to 75 deg
Root Opening: 116 (o 316 in
Root Face: 0lo WM& in
Mizslignment; 1/16-in. max.

| Double-Bevel Groove |

|  Single-) Groove |

| Double-) Groove |

P

Groove Angle: 37.5 to 45 deg
Rool Cpaning: 116 o 316 in
Root Face: Oto 1ME In
Misalignrment: 1M 8-in. miax

Groove Angle: 37.5 to 48 deg
Groove Radus: 38 in

Root Opening: 1116 to 318 in
Reoot Face: 0 te 1HE in
Misaligrrment: 1/16-in. max

Groowe Angle: 37,5 to 45 deg
Groove Radus: 38 n.

Rt Opening 116 to 316 in,
Root Face: Dto 116 in.
Misalignrert: 9/M16-in. mex

| Single-U Groove

| Double-U Groove |

\J

a

Groove Angle: 50 ko 75 deg
Groowve Radus: 38 in

Root Opening 1716 ta 318 in
Root Faca: 0o 116 in.
Misalignment: 1116-In. rmax

Groove Angle: 50 fo 75 deg
Groove Radius: 218 in

Root Opening: 11610 316 in
Root Fage: 0o 118 1n
Misalignmant: 1/16-in. max

SSC-EAT (2E01E)

| Fillet Weld T orLap |

—_—

l 1—— Gap

E

| Gap: 116-in. max. / Lap; Sxtor 9 in min |

Poge: 3.0 §
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B.2 PQR NASA 3001-1

= [— ;s o
AN Southem Inspection & Testing, Inc.
1238 Mac Arthur dve., Marvey, LA TODER, (S04 347-1780
.t Procedure Qualification Record (PQR) - Detalls of Welding Test
WaldOfies WPS
et 5 ey | A 001 [ Se— [ - [T T Pa | W i
T | nenmmn FerEeyem s Tewusige e i e i
| Wi e | Pl s e Y, S
- ... - . s ) e ~ tpm = @ [ o
| Fgm 13 | Pegmal [ ] 1 3 [ 3T a
| M | P b vl L] i a L] (& a
+ P AT, e arpatd, M i
Sy
30 dengn g
| Gy Harw .- i e —
| Pt [ -2 : = | I 50
| Chtearen g W # = -
| Pom: cpwerg ey 4 ! 3 = |
| Posti bueem L o
L I - = '
- =
wwarg pcaw T - [
| Toem | [T
A iy L3
A oyl Y L
T rahed Mo L]
O TR L]
T ——
o e b s i Agiimparan
oy BBy
T Fudrmn L)
BT PR AT LA
W 2ol LRl Fy
Sy e (1] 2
Fypd peogrmmmar b
v m e ™
Miaryos i g wrpry £
B gl T o
Faaw e k]
Ty . e [T
Fiew 1 .
e — - g
s e a8
| Fian resmnd ans B
| g 130180
il HLE- 1A
T ppupend Lo ]
Mmregem b ra B bl
TEpHe e drmate
Targaist nes WEALTE TR
Comarapeanty Vi H ol ey
I g e
Sy O — Wi
T Cop L
g et fa e A i
— R dcasie
[P — by s A
b

SSTD-2070-0017-WELD Page 5 of 19

ATTACHEMENT &~ NITROGEN BACKING GAS
A B1 POR NASA 300-1-1-1

s WP S0 AL ) =5 . S TOE o S A rg rsret Ty
Pagai1 B

Cwwex ¢!




Stennis SSTD8070:001~WELD C

Number Rev.

Standard Effective Date: August 15 2018

Review Date: August 152023

Pagel9 of 35

Responsible Office: NASASCCenter OperationBirectorate
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1236 Mac Arthur Ave, Hareay, L& TO0SE, (504) 347-1752

Frocedurs Qualification Record (POR) - Test Results [(As Welded)
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Note: Enhanced view ofPQR NASA 3001-1 diagram
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ATTACHMENT S B.4, B.5, B.6, and B.7

With Argon Backing Gas

and Impact Testing to minus 420
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SUBJECT: Welding Procedure for GTAW of Austenitic SS Pipe/Plate

B.4 WPS83-GT-LT-1

gmﬁdw."'“ﬁ“"" ASME. WELDING PROCEDURE SPECIFICATIONS (WPS)
John C. Stennis Space Canter
| Stennis Space Center, MS 38529-6000
Welding Procedure Specificalion Reoard Number Diake Feviginn Number
‘ E-8-GT-LT-1 | /232018 3
Cialified To Campary Hame
ABME SEC IX and ASME B31.3 | Synoom Space Services
5 R S 3 T
WPID208-REV 0, MTI03%1-REV O and AFRLEA-REV { SAME
| Scope = Jaint
Groove, Fillet, Mo PWHT and Tmpact Testing See Dresign Sheet Attached Page 3 of 3
BASE METALS [QW-203) o [ T THICKNESS RANGE GUALIFIED
Type SA40 Type 304L Pno. 8 Gmpno 1 i e M P
Welded To  SA240 Type 3L Pno.8  Gpnel EHMME x 0625 1S NIA NiA
|Becking  NONE  Poo__ Gpm___ | mpectTessd 09" T8 WA WA
Retaingrs NONE mpect Tested = - . 7 1 MA WA
Matezs Mecximum Misalignment Shall be 1/16" Per Side Filiat Welds NoMin Mo Max
MAMETER RANGE QUALIFED
-nmm Min M
| Nominai Pipe Sze Mo Min =~ MoMax WA 0 NA |
[ FILLER METALS [QW-402) THICRNESS RANGE GUALIFIED |
Process SFA  Clwssiestion Fano. Ao Chemical Anabysis or Trade Name | Aswelded | b PART
[ .GTAW 59 ! ER3TEL 15 ) ] B Bare Solid Wire W Min L.&0™ WA MiA
! - — - '
| Cona. Ingert =t a—— =l
i Flux e
| WELDING PROCEDURE B D
Vkiig Fiorms s
Type WANUAL | - S
Mirdmaim prehealinierpass lemperatuie [F) &0 o
| Mammum inferpess lemporatre &F) | “Bee Nots = ]
| Tungeden Sre | E -1 | T S
Tungsten Type = BEA 613 EWTn2
Fllier Mntal Siza (=) T DA~ B I
Layer Numbar 1* |
Poskon of Groove 1
i o i
| Vieid F W.,m,w I —
Amperes I D= B4 - 200
I";"l;iﬁ _— —— _f“.zﬂ
" Trwwed Speed (m s - | P =i
"~ Maxdmnim Hesal Input {ijn | 280 1 1
DG Puising Curment T [ HalUses
Shisiding:  Gas Type [ Aepan (A2 SC-A) (S0.90%)
T FlowRake ' ' - = =
Tralirg: Gas Type T FiiA
| o R o ! e i
| Baing: GmType _ = B Argon (4532 SG-A) (96.85%) |
Flow Rale jom) 5.40
S EE—— - L _ |
A-1Z ——— -
Mubpia Fasses
Hat Recorded

Page 1083
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SUBJECT: Welding Procedure for GTAW of Austenitic SS Pipe/Plate

Mational Asronaufics and

John C. Stennis Space Center
Stennis Space Center, M5 38529-5000

[Quatted Ta Camgurry Name

Walding Frocarure Spacilicalion Racoed Mumber | Data Rewision Numbes
8-8-GT-LT-I | 07123/2018 3

5 Administration ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

ASME SEC IX and ASME B31.3 Syncom Space Services
EASE METALS {QW-103)

Pesning !\_Tnl Lised

Surface Preparation Girind, steam or salvent clean to remove all contaminants,

Initialinterpass Cieaning  Clean 17 back from weld joint by brushing or grinding,

Back Gouging Method  Chipping, grinding, or ark-gouging following grinding when required.

Mo avtogenous welding allowed, sdd filier metal to all passes,

Use high frequency stanting equipment or equal where possible.

side with open butt passes.

Lise stainless sieed brushes and aluminum coxdde grinding wheels ot previously used on other metals for surface preparation and

interpass chraning,
® See chart on page five paragraph (f) for SSTD-8070-0017-WELD for thickness ranges with and without Charpy Impact Testing,

=* When welding 304 to any ether grade/type stainless steel, the interpass temperature shall not exceed 300 degrees. Quality shall
record interpass temperature of exch weld pass when welding 304. This is for Engineering documentation.

Axmee . e _ Signatune 2

Engineer Nama Sgnalen s N e

Doug Ditke 3 Sisphen Koeh

07 ¢ o Ry
; e f r: I

o | 474 12318 Aoyl H Mok

|Slgwiorss Signature 4

Customer Reviavwer Name Signatune TP —— —TEcuin —

Benjumin MeGrath i Ly

-IJ_.H:I; - \ T .I_ |y Dnte

072308 | b _j.

SEC-0I7 (22018 (R E]
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SUBJECT: Welding Procedure for GTAW of Austenitic SS Pipe/Plate

Mational Aeronautics and
Space Adminigtration
‘ John C. Stennis Space Center
; Stennis Space Center, MS 38528-6000

| = —— -

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

{S-4-0TLT-] lo7/z3018 a
| Cualified To |Mm - X i
iA,SI[EEF.CD{udASMEHJI.] Syncam Space Services
| | int i

| Attachment #1

|  Single-V Groove

| | Single-Bevel Groove |

| Double-V Groove |

| Groove Angle: 50to 75 deg
Root Opaning: 176 to 316 in
Root Face: 0 o 1116 In
Misalignment: 116-in. mas

Groove Angle: 37.5 fo 45 deg
Root Gpening: 1416 to 318 in,
Aoot Face: 0 to 1116 in
Misaignment: 1M1 8-in. max

Groove Angle:50 to 75 deg
Foot Opening: 1/16 to 316 in,
Rool Face: 0 to 1M8in

Misaligrment: 1/16-in. me

| Double-Bevel Groove |

|  single-J Groove

| Double~ Groove

Groove Anghe: 37.5 Ip 45 deg
Root Opening: 116 to 346 in
Roct Face: 0 to 1416 in.
Misalignment; 1/18-in. max

Groove Anghe: 37.5 to 45 deg
Groove Radius: 38 in.

Root Opening: 11610 316 in
Root Face: 0 fo 1116 in.
Misalignment: 1186-in manc

Groove Angle’ 37.5 1o 45 deg
Groove Radius: 3/8 in

Root Opening; 1116 to 316 in.
Root Face: Oto 118 In
Misalignment: 1/16-In. max,

| single-U Groove

| Double-U Groove |

\/

Groove Angle: 50 fo 75 deg
Groove Radivs: 378 in

Root Opersng: 146 to 316 in.
Root Face: Oto 1116 in
Mrzabgrment: 1/16-in measx

Groove Angle; 50 to 75 deg
Groove Radius: 318 in.

Root Opering: 14156 to 346 in
Root Face: 0to 116 in.
Mesalignment. 1/116-in. max

BSC-5a7 (02r018)

| Fillet Weld T or Lap |

—— e t

| Gag 1/16-in max {Lag 5 xtord in min ]

Page 2o
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B.5 PQRWP10208
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